Comparative analysis of protein aggregates by blue native electrophoresis and subsequent sodium dodecyl sulfate-polyacrylamide gel electrophoresis in a three-dimensional geometry gel.
We describe the comparative analysis of protein aggregates by combining blue native electrophoresis and subsequent sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) using a 3-D geometry gel for simultaneous processing of many samples. The first native electrophoresis step, separating the aggregates, is carried out for a series of samples in parallel lanes within a slab gel. This gel is then placed on the top surface of a cylindrical, 3-D geometry gel for the second denaturing electrophoresis step, separating the proteins composing the aggregates. The samples migrate parallel to the vertical axis of the gel cylinder. Data are acquired online by photodetection of laser-induced fluorescence during electrophoresis. For this purpose, the samples are fluorescently labeled within the slab gel after the first separation step. A 3-D geometry gel separates the equivalent of many conventional SDS slab gels represented by vertical layers in the 3-D gel body. In this way, many samples are analyzed in the same gel under identical conditions, improving comparability and resolution and making the process considerably more efficient. This novel technique allowed the identification of several aggregate classes of recombinant proteins expressed in bacteria. We observed that proteins preferentially bind to homolog polypeptides, but also seem to form a trapping mesh co-aggregating with other proteins. The aggregation pattern revealed by this technique supplements data obtained from standard two-dimensional gel electrophoresis analysis. We expect interesting applications, for instance in aggregate monitoring of clinical samples. It should be feasible to quickly gain a diagnostic picture during amyloid-related neurodegenerative disease development or to observe drug effects on protein aggregation.